Quality of life (QOL) is increasingly seen as an important outcome in clinical care.
Introduction
Whereas until about two decades ago, clinical and laboratory measurements were the only indicators of illness, recently, the patient's own view on his or her health has become increasingly important in clinical care and research. Researchers have developed a great number of self-report measurements to assess patients' own views on their functioning and quality of life (QOL) [1] . Several large clinical trials have shown that quality of life as an outcome measure is responsive to important clinical changes, and therefore it is increasingly seen as an important outcome measure in diagnostic and treatment studies [2] . The World Health Organization (WHO) definition of health is: 'A state of complete physical, mental and social well-being and not merely the absence of disease or infirmity' [3] . Based on this definition, quality of life in relation to health may be defined as 'the functional effect of an illness and its consequent therapy upon a patient, as perceived by the patient'. The domains that contribute to this effect are physical, psychological, and social functioning [3, 4] .
The annual incidence of diagnosed venous thrombosis in western countries is 1 per 1000 persons [5, 6] . In about 20% of patients, venous thrombosis extends proximally, and of those patients, 1--5% develop fatal pulmonary embolism [7] . The postthrombotic syndrome (PTS) is a chronic condition consisting of leg pain, edema, venous ectasia, skin induration, and ulceration and is estimated to occur in up to 50% of patients after an episode of venous thrombosis [8, 9] .
Etiology, diagnosis, and management of venous thrombosis have been studied extensively, but only a few studies have examined the impact of venous thrombosis on quality of life. Assessment of quality of life in conditions like venous thrombosis may provide important information on the burden of an illness that is not normally captured by traditional measures of morbidity [10] .
A review on the subject of quality of life in patients with chronic venous diseases identified a total of 25 papers [11] , of which 4 dealt with the assessment of QOL in venous thrombosis [12--15] . These studies indicate that patients with venous thrombosis report pain and impairment of their physical functioning. They also found that patients have low perceptions of their general health and high health distress. Impairment of QOL appears to be related to symptom severity and the presence of the postthrombotic syndrome.
Instruments used to measure quality of life can be classified into generic instruments and diseasespecific instruments. Generic instruments allow comparison across populations of patients with different diseases, whereas disease-specific instruments are sensitive to key dimensions of quality of life that are impaired by specific diseases. An advantage of disease-specific instruments is that they increase acceptability of the questionnaire to the patient by including only relevant dimensions. A recommended research approach for assessing quality of life is the combination of generic and disease-specific instruments in order to combine the advantages of both methods [16--18] . Of the studies assessing QOL in patients with venous thrombosis mentioned above, only one study used both generic and disease-specific instruments to measure quality of life [13] . However, the authors failed to observe differences in the Short-Form 36 (SF-36) scores between patients with and patients without the postthrombotic syndrome.
The aim of this study was to examine the impact of venous thrombosis on quality of life in a welldefined population of patients with venous thrombosis by using both a generic and a newly developed disease-specific measure. The aim of the present study was to study the relationship between quality of life, the presence of symptoms, and the presence of the postthrombotic syndrome. An additional aim was to test the disease-specific questionnaire for a larger investigation.
Materials and methods

Participants
Patients seen by one of the authors (M.C.) at the thrombosis clinic of the University of Vermont were considered for participation. Their charts were reviewed for eligibility and the presence of postthrombotic syndrome. Individuals under the age of 18 years or who had comorbid disease were excluded from the study. A total of 86 eligible patients were selected to participate in the study. Of the selected patients, 3 refused, 2 were deceased, and 16 could not be reached. Following a telephone call by a research nurse, 65 patients (75.6%) gave their consent to participate. The investigators contacted those 65 individuals by phone and sent out the questionnaire and consent forms by mail. Nonresponders received a reminder questionnaire. The research protocol was approved by the local institutional review board of the University of Vermont.
Measures Demographic and illness-related variables
The questionnaire included the following: age, sex, marital status, employment status, number of episodes of thrombosis, location of thromboses, time elapsed since last thrombosis, and a list of 11 symptoms that can be related to the postthrombotic syndrome. Patient charts were also reviewed to classify the presence of the postthrombotic syndrome as determined by a physician (M.C.).
Quality of life
As a generic quality of life instrument, the SF-36 was used [19] . The SF-36 is the most widely used and evaluated generic instrument to measure quality of life [20] . The SF-36 is a measure which assesses functional, psychological, and social status. It consists of 36 items spread over eight dimensions, plus a single item giving information on change in health over the past year. In addition to the eight subscales, two summary scores can be calculated: the Physical Component Summary (PCS) and the Mental Component Summary (MCS). A major advantage of the SF-36 is its extensive application in several disease conditions and excellent psychometric characteristics. The SF-36 has population norms available against which the results of this study will be compared [21] .
As a disease-specific measure, a quality of life questionnaire developed by the authors was used (see Appendix A for sample items). The venous thrombosis-quality of life (VT-QOL) questionnaire was based on interviews held with thrombosis patients and previous QOL research in venous thrombosis [14, 22, 23] . The final instrument consisted of questions assessing quality of life in the dimensions physical functioning (7 items, a = 0.96), social functioning (6 items, a = 0.94), general mental health (6 items, a = 0.94), and thrombosis repercussions (6 items, a = 0.88). We chose this approach because according to the existing literature about QOL measurement in patients with venous thrombosis, to accurately measure quality of life, it is imperative to focus on physical, emotional, and social functioning [24] . All items were rated on a five-point Likert scale. It is possible to calculate subscores on all subscales with a range of 0--100 where 0 indicates worst possible quality of life and 100 indicates best possible quality of life. This is in line with the scoring of the SF-36. Additional questions were asked about the perceived severity of thrombosis, overall restriction in daily activities, and perceived pain.
Statistical methods
All data were entered and analyzed using SPSS 11.0. Means were calculated for all SF-36 subscales and compared to U.S. population norms adjusted for age and sex, by means of t-tests. Patients were grouped in three different ways: patients with and without PTS, patients with and without a recent event ( < 2 years ago), and patients with one, two, or multiple events of venous thrombosis. To compare scores between groups, analysis of covariance (ANCOVA) was used and analyses were adjusted for age and sex. Simple univariate correlations were used to detect relationships between subscales of the SF-36 and the thrombosis-specific questionnaire. For all statistical tests, a p-value of 0.05 or less was considered significant.
Results
Sample characteristics
A total of 45 out of 65 patients (69%) returned the questionnaire. The sample consisted of 13 men (28.9%) and 32 women (71.1%). The mean age was 44.1 years, with a range from 21 to 80 years. A total of 13 subjects were unemployed (28.9%), of whom 6 were unemployed due to disability (13.3%). Nonresponders were more likely to be male and were slightly younger than responders. No differences were seen between the two groups regarding the type of thrombosis the patients had experienced.
In the participant group, the number of patients with a recent thrombotic event, i.e., after 2000, was slightly lower than in the nonresponders. Respondents experienced between one and eight thrombotic events, with a median of two episodes. All 45 respondents experienced their most recent thrombotic event between 1997 and 2002, with a median elapsed time of 2 years; 38% had their most recent thrombotic event after 2000.
From chart review, it was concluded that 20 subjects (44%) had no long-term physical effects from their venous thrombosis and 25 (56%) had mild or severe postthrombotic syndrome. There were no significant differences in the presence of the postthrombotic syndrome with respect to age, sex, number of venous thromboses, and time elapsed since the last episode. Patients with PTS as diagnosed by a physician had a significantly higher number of self-reported symptoms compared to patients without PTS (3.4 vs. 1.4, p < 0.01).
Quality of life
Short-Form 36 Because our sample was composed of a higher proportion of women and was older than the group used for the general U.S. population norms (N = 2463) [21] , the U.S. population norms were adjusted by weighting the norms with the age and sex distribution in our sample. The venous thrombosis patients scored significantly lower on all subscales of the SF-36 (see Fig. 1 ). The scores on the Mental Health subscale are significantly lower at the p < 0.05 level, and all others at the p < 0.01 level. Table 1 lists the means of the SF-36 subscales and summary scores for the three different groupings, namely, patients with a recent event and those with an event longer ago, patients with one, two, or multiple events, and patients with and without PTS. To determine significant differences between the groups, analyses of covariance were performed for the two summary scores. All analyses were adjusted for age and sex.
The presence of PTS was associated with lower SF-36 summary scores, indicating a worse quality of life for patients with PTS. However, only the dif- There is no significant relationship in quality of life scores between patients with a recent event and those without a recent event, when adjusted for PTS, although the Physical Component Summary is slightly lower for patients without a recent event and the Mental Component Summary is somewhat higher for this group [PCS: F(4, 38) = 1.29, p = 0.29, MCS: F(4, 38) = 1.14, p = 0.35].
The number of thrombotic events the patients had experienced was divided into three groups (one, two, or more than two events). A negative trend was observed between number of thrombotic events and Physical Component Summary. These mean scores were not found to be significantly different when adjusted for PTS [ F(5, 37) = 0.863, p = 0.52].
Venous thrombosis-quality of life questionnaire Mean scores, standard deviations, and Cronbach's alpha's on the disease-specific questionnaire (N = 45) are shown in Table 2 , along with correlations between the subscales of this diseasespecific measure and the subscales of the SF-36. Cronbach's alpha's for all subscales are high (0.87--0.96), indicating a good internal consistency of the subscales. There were strong correlations of scores of the VT-QOL and SF-36 scores. In addition, pain and restriction in daily activities were significantly correlated with most subscales, especially physical functioning, physical role limitations, and bodily pain. Perceived severity did not correlate significantly with any of the SF-36 subscales. To determine significant differences on the VT-QOL between the groupings (patients with and without PTS, patients with and without a recent event, and patients with one, two, or multiple events), analyses of covariance were performed for all subscales. All analyses were adjusted for age and sex. Mean scores are listed in Table 3 .
Patients with PTS have significantly lower scores on most VT-QOL than subjects without PTS, except for general mental health, perceived severity, and Table 2 Mean Patients with a recent event have significantly lower scores on the physical functioning and pain subscales of the VT-QOL, after adjusting for PTS [physical functioning: F(4, 36) = 2.92, p < 0.05; pain: F(4, 36) = 2.67, p < 0.05]. The other subscales did not reach statistical difference.
A significant negative trend in scores was observed between number of thrombotic events and scores on the physical limitations [ F(5, 37) = 2.83, p < 0.05] and thrombosis repercussions subscales [ F(5, 37) = 2.86, p < 0.05]. This negative trend was less obvious in the other subscales. A positive trend in scores could be observed in pain and restriction in daily activities (meaning that patients with more thrombotic events experience more pain and are more restricted in their daily life), but these trends failed to reach statistical significance.
Discussion
The results of this study indicate that the quality of life of patients with venous thrombosis is impaired in all domains. This impairment encompasses physical, social, and psychological domains. Compared to a general U.S. population sample, venous thrombosis patients scored significantly lower on all subscales of the SF-36 after adjusting the population norms for the age and sex distribution in the sample.
The subjects in our study had their last thrombotic event a median of 2 years ago, which indicates that even after some years, quality of life of patients with venous thrombosis is still impaired. Given our results on both the SF-36 and thrombosisspecific instrument, we can also conclude that quality of life impairment is related to the presence of self-reported symptoms and the presence of the postthrombotic syndrome as reported by a physician. Both findings are consistent with earlier research [12--15] . From our results on the VT-QOL, it can also be concluded that the quality of life of venous thrombosis patients is more impaired after multiple events.
A study by Kahn et al. [13] found that the postthrombotic syndrome had a significant impact on quality of life as measured by the diseasespecific measure VEINES-QOL, but no differences were observed in the SF-36 scores. In our study, however, we did detect significant differences ( p < 0.05) in the Physical Health Component score between subjects with and subjects without the postthrombotic syndrome. On our venous thrombosis-quality of life questionnaire, those differences were even more obvious and were found across almost all dimensions. A reason for this could be that most patients in our study had experienced more than one thrombotic event, whereas in the study by Kahn et al., patients with recurrent venous thrombosis were excluded. Accordingly, the patients in our study might have had more severe manifestations of PTS.
The disease-specific QOL measure that we used in this study, the VT-QOL, was developed by our group and has not been formally evaluated for reliability and validity before, because the present study was the first study to use and validate this questionnaire. However, the good internal consistency and high correlations with the SF-36 subscales in this study give encouraging evidence for its reliability and validity and its future use. Its advantage to the SF-36 is the fact that it seems to be more sensitive to the specific problems venous thrombosis patients are facing, which can be concluded from its ability to detect differences between patients with and patients without PTS. Furthermore, unlike the SF-36, the instrument was able to discriminate between patients with Table 3 Mean scores on the VT-QOL, for patients with and without a recent event, patients with and without the postthrombotic syndrome (PTS), and patients with one, two, or more events one or multiple events and patients with or without a recent event.
When interpreting the results of this study, some limitations should be taken into consideration. We excluded patients with comorbid conditions such as cancer to avoid confounding by conditions that could affect quality of life in other ways. This could limit the generalizability of our study, but it is unlikely that it has affected the major conclusions. Nonresponders were more likely to have experienced a recent thrombotic event, which might have influenced the results, although time since last event was not found to be significantly associated with QOL. Presence of PTS is best determined for research purposes by a known scale such as the CEAP classification [25] . In our study, however, presence of PTS was determined by a single clinician at different points in time prior to the QOL assessment. The strong correlation between the classification of PTS by the clinician and the self-reported symptoms at the time of QOL determination suggests minimal impact of this possible confounding factor. Use of a single observer probably minimized the possibility of misclassification of PTS.
Given the observed impact of venous thrombosis and the postthrombotic syndrome on quality of life, assessment of QOL should be included in future studies on the outcomes of venous thrombosis, preferably with a disease-specific measure like the VT-QOL. Venous thrombosis is a multicausal disease that is caused by both genetic and environmental factors [26] . Future studies might also assess the impact of genetic testing for thrombophilia on quality of life. For clinical care, our results indicate that health-care givers should be sensitive about the impact of venous thrombosis on the well-being of their patients.
